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Question 1 (3 marks) 
 






   
 
Question 1.1 (1 mark) 
Give the difference equation that gives the relation between the input x[n] and the output 
y[n]. 
 
Question 1.2 (1 mark) 
Determine the output if the input is: 
 
]2n[]n[x   
 
Sketch the output y[n] for  4 n 4  
 
Question 1.3 (1 mark) 




eAe]n[x   
 
for which values of 
^
 , with  
^
     , will 0]n[y   for all n? 
 
 
Question 2 (3 marks) 












Question 2.1 (1 mark) 
 




Question 2.2 (1 mark) 
 
Determine the frequency domain response of this system and derive two simple formulas 
(without complex terms and without square roots) for the magnitude versus 
^
  and the 
phase versus 
^
 .  
 
 
Question 2.3 (1 mark) 
Determine the output of the system y[n] if the input to the system is )
4
n
cos(2]n[x  . 
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Question 3 (2 marks) 
 
Given the feedback filter defined by the difference equation: 
 
]n[x2]2n[x]2n[y4.1]n[y   
 
Question 3.1 (1 mark) 
Determine the z-transform operator representation H(z) for the system described by the 
difference equation. 
 
Question 3.2 (1 mark) 




Question 4 (2 marks) 
 





(]n[u]n[h   
 
where u[n] denotes the unit step signal. 
 
Question 4.1 (1 mark) 
Determine the z-transform and frequency domain response of the system described by the 
impulse response. 
 
Question 4.2 (1 mark) 













Determine an equation for the output of the system y[n] corresponding to the above input 
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Question 5 (2 marks) 
 
A 10 point running sum filter with input x[n] and output y[n] is applied to the following two input 
signals in Question 5.1 and Question 5.2.  
 
 
Question 5.1 (1 mark) 
 
Determine the values of y[n] for 14n2  with the input signal x[n]: 
 
]3n[]1n[]n[x   
 
 
Question 5.2 (1 mark) 
 







  for all n. 
 
 
Question 6 (3 marks) 
 
 























Question 6.1 (1 mark) 
 
Derive the difference equation describing this system, with x[n] as input and y[n] as output.  
 
 
Question 6.2 (1 mark) 
 
Determine all poles and zeros of this system.  
 
 
Question 6.3 (1 mark) 
 




jj eeA]n[x   , 
 
for what values of 
^
 will y[n] = 0? 
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